The Disappearance of Plant Species from the
Range in Texas
V. L. Cory 1
My study of the range began in 1923. Since then, under
conditions of continuous (and often excessive) grazing, I
have observed that certain palatable species of range plants
have disappea;red, and others have been severely reduced in
abundance. Doubtless other species vanished before 1923,
when I began my observations.
Perhaps the most obvious examples of such reductions
and disappearances are furnished by the grasses. Many
ranges once occupied by the nutritious grama grasses no
longer have them; they have been replaced by very inferior
species, such as forms of Aristida, commonly known as
needle grasses. The new grass cover usually is badly infested with worthless perennial forbs and other undesirable
plants. The original prairie of tall bunch-grasses has quite
completely disappeared and is replaced by the short-grasses,
woody plants, and more or less unpalatable or even toxic
forbs. Even when we leave the grasses out of the discussion,
we find that some thirty species of native plants formerly
common have now nearly or completely vanished.
In what follows I have taken up these plants in the order
of their listing in "Catalogue of the Fl~ra of Texas," (Bulletin 550 of the Texas Agricultural Experiment Station, first
printed in July, 1937, reprinted in May, 1938, copies of
which may still be available.)
Four species of the genus Ephedra may be considered
here, first. All are shrubs with slender, jointed stem; leaves
reduced to opposite scales; flowers dioecious, the staminate
in short aments, the fertile inflorescence cone-like; fruits
nut-like, angled, fleshy or dry. In appearance these leafless
plants are unlike any others on the range. The photosynthetic function is carried on largely in the young stems.
These nave an astringent taste, but apparently are palatable
to livestock; all are thought to contain an alkaloid, ephedrine, which produces paralysis of the heart. An infusion of
the stems is used by Mexicans and Indians as a remedy particularly for venereal disease, hence the usual common name
of clapweed. The stems (which contain much tannin) have
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been used to prepare a substitute for tea and coffee, hence
other common names are Mormon tea, desert tea, teamster's
tea, etc. Once, in company with a ranchman, I Wa.'3 investigating a forage poisoning of sheep on the Eldorado Plains ;
and he made several references to "juniper." But he had no
juniper. After I confessed my ignorance, he pointed the
plant out to me: it was Ephedra.
The four species, with identification features, are:
E. antisyphilitica Berl. Bushy shrub; fruiting cones fleshy;
bracts red at maturity; seeds solitary. Rio
Grande Plains to the Panhandle, western
Texas east of the Pecos River.
E. aspera Engelm. Bushy shrub; stems rough, the younger
ones yellowish-green; fruiting cones not
fleshy; bracts membranous seeds solitary. In Texas from the Devils River on
west, mostly west of the Pecos River.
More common in Mexico.
E. Coryi Reed Woody shrub from spreading rhizomes;
young stems erect, almost herbaceous,
less than a meter high ; fruiting cones
fleshy; bracts yellow to orange at maturity; seeds paired. In sandy soil of the
High Plains in Texas and on west.
E. pedunculata Engelm. Clambering shrub; stems long and
slender ; fruiting cones fleshy; bracts red
at maturity; seeds paired. Rio Grande
Plains and Edwards Plateau, but more
widely distributed in Mexico.
My first great interest in these plants was aroused early
in 1927, when the Veterinarian of Substation No. 14 and I
investigated forage poisoning of sheep in Concho County.
My job was to learn what the sheep were eating. There were
no annual herbs, and the vegetation consisted of two species;
and the sheep were feeding on only one. The grass was
tobosa, then dry, woody, valueless as a, forage, and supplying no feed. The other species of plant was E. antisyphilitica, growing in abundance ; the shrubs spreading, mostly
less than 6 dm. tall, then with a wealth of flower buds. On
these the sheep were feeding exclusively (and also on the
young green stems, but eagerly on the buds.) The ranchman
had placed a flock of pregnant ewes in this pasture for lamb-
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ing out, and a number of them had suddenly died. Postmortem examinations revealed one case in which the heart
was ruptured. We laboriously collected a workable sample
of buds to send to Eli Lilly & Co. for alkaloidal analysis, but
the sample proved unsatisfactory. A later sample, including
young stems and the inflorescences, brought back the report
from Lilly that the maximum alkaloidal content was 0.013
per cent.-too low to justify cultivation of this species as a
drug plant. Nevertheless, some of the sheep managed to get
enough of the poison to kill them. Parenthetically, I think in
this connection of another station veterinarian who, when
asked about the value and method of vaccination of sheep
for prevention of forage poisoning, said : "Yes, vaccinate
them in the belly with a good shot of alfalfa." This crude
language is one that a ranchman understands.
As early as 1923 very few ranges had an abundance of
Epkedra. This was true for ranges where goats also were
grazed (an almost universal practice), as they browse the
plants at times almost to the ground, and this causes their
disappearance from the range. These plants, when combined
with other feed, are desirable as forage plants; otherwise
they would not disappear from the range.
Epkedra antisypkilitica (Bulletin 550, supra) includes
E. aspera, for these two species were often confused with
each other and with still other species of Ephedra by the
early botanists. Our two references were : "Botany of Western Texas," by John M. Coulter (Contr. U.S. Natl. Herb.,
vol. 2, pt. 3, May 10, 1894), and "Trees and Shrubs of Mexico," by Paul C. Standley (Contr. U.S. Natl. Herb., vol. 23,
pt. 1, 1920) . As soon as I had seen both plants I realized that
each was a distinct species; but from the available descriptions one could not be certain which one really was E. antisypkilitica, the strong indication being that it was the one
g,rowing west of the Pecos River. With this conclusion,
Dr. E. L. Reed of the Texas Technological College at Lubbock, published E. texana (Bull. Torr. Bot. Club 62: 43,
1935) to designate the plant growing east of the Pecos. Subsequently a perusal of Groff and Clark's "Botany of Ephedra" (U. of Calif. Publs. in Botany, vol. 14, 1928) settled in
my mind which of our plants really was E. antisypkilitica:
it was Reed's texana. Groff & Clark, however, did not in the
least clear up the species growing west of the Pecos. Neither
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did the herbarium material sent to me on loan do this; the
one sheet of E. aspera was from Mexico and was sterile. I
therefore (Rhodora, June, 1938) reduced E. texana to
synonymy with E. antisyphilitica, and named the transPecos species in commemoration of Reed's interest in Ephedra, and also because of the following circumstance:
On May 16, 1935, while visiting Reed at Lubbock, H. B.
Parks and I were shown sheets of an Ephedra new to us,
and which we felt certain was undescribed. I urged Reed to
publish it as such. On our way home I collected this same
plant (May 20) 11½ miles east of Seminole, Gaines County
and (May 21) 1½ miles northeast of Stanton in Martin
County. These collections caused further correspondence
with Reed. I have since then collected this plant in Midland
County, and a specimen from 20 miles north of Gallup, New
Mexico (Mexican Springs, June 19, 1935) was sent me for
determination. At any rate, Reed (Bull. Torr. Bot. Club 63:
351, 1936) named this plant E. Coryi. My effort to return
the compliment was unsuccessful, for in Cutler's "Monograph of the Genus Ephedra" (Ann. Mo. Bot. Gard., vol. 26,
1939) my E. Reedii was reduced to synonymy with E.
aspera.
Ephedra pedunculata may be more palatable than are E.
antisyphilitica and E. aspera, and on ranges where goats are
grazed it is becoming very rare. The few plants remaining
are mostly inaccessible to goats, and usually the mass of
long, slender stems is draped over the tops of small oaks out
of the reach of livestock. When the plants are in mature
fruit such canopies are quite showy.
Tradescantia occidentalis (Britton) Smyth, of the spiderwort family, occurs throughout Texas, except the eastern
portion. On ranges where sheep and goats are grazed, this
plant disappeared at an early date, and thus I never had
opportunity to observe livestock feeding upon it. On Substation No. 14 I knew of its occurrence only in the longest
established exclosure, where it maintained itself, and in
some years produced new plants.
Nolina Lindheimeriana (Scheele) S. Wats., of the lily
family, was abundant, very likely, in the early days, but for
the past quarter century has been found chiefly along drainage courses on steep limestone bluffs, inaccessible to livestock. In three or four localities in the hill country of the
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Edwards Plateau I have noted a plant or two on the roadside
in old laned roads. Probably this plant is doomed for early
extinction. The following is a kindred plant.
Nolina; texana S. Wats., the sacahuiste of the Edwards
Plateau, as early as 1923 had disappeared from numerous
ranges. At that time, however, in only one of the six larger
pastures of the Experiment Station was the stand of sacahuiste seriously depleted; in the other pastures and in its
preferred habitat it formed a characteristic and prominent
feature of range vegetation. In such places sacahuiste will
average about one thousand plants to the acre. In 1926 on
two representative blocks of one acre each I counted 974
and 1051 plants. Each plant forms a clump with a base
(caudex) one foot or more in diameter. The caudex may
have up to 20 or even more short branches, each of which
may bear as many as 20 or more leaves and, in season, a
single inflorescence. These leaves are up to one meter long
and less than 4 mm. wide; and they droop to cover the
ground around the base of the plant.
In "Activities of Livestock on the Range" (Bulletin 367,
Texas Agricultural Experiment Station, November, 1927),
I called attention to the impending extermination of sacahuiste on the range. Since the budding inflorescence shoots
are choice items of feed for range livestock, they are relentlessly sought out and eaten, so that none get to bloom, to say
nothing of producing seed. Hence there is no reproduction
of the species on the range. As a feed for range livestock the
foliage is the most important part of sacahuiste. Sheep and
goats bite this off near its top, rejecting the dead tip; and
so their feeding is not injurious to the plant. Cattle, however, are especially fond of the succulent short branches of
the caudex, which they separate from the plant by seizing
the group of leaves of one branch and wresting it from the
plant. This method of feeding by cattle is destructive to the
plant, and where done excessively kills it. New growth is
much more palatable to all livestock than the older foliage,
so the plant's attempt at recovery usually is thwarted. Once
I timed a cow that fed on one plant of sacahuiste for 56
minutes. When grazing or browsing conditions are poor (as
in periods of drought or during the winter months) cattle
and sheep eat sacahuiste extensively, and goats eat it to a
lesser extent. It is not freely eaten, however, when a good
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supply of green and succulent forage is present. Sacahuiste,
therefore, is a valuable reserve feed supply on the range.
Its disappearance from so much of the range is one of the
remarkable changes that have taken place in modern times.
The sacahuiste of the coastal prairie is a completely different
plant-a marsh grass of the genus Spartina,-but the plants
are so different in appearance and so widely separated in
habitat and area of distribution that their sha;ring of a common name should not result in confusion.
Schoenocaulon texanum Scheele, kindred to the sabadilla
of commerce, is also of the lily family. In 1894 ("Botany of
Western Texas," by John M. Coulter), this species was not
yet separated from S. Drummondii A. Gray and seemingly
was confused with the somewhat similar species, Schoenolirion texanum A. Gray, of central Texas. Schoenocaulon
occurs on limestone hills of the Edwards Plateau and blooms
in the spring, while S. Drummondii occurs at much lower
elevations, a thousand feet or more, of the Rio Grande Plains,
and blooms in the fall. These lilies grow from fibrous-coated
bulbs; their scapes are erect, simple, mostly up to 6 dm.
tall; their leaves are basal, narrowly linear, mostly up to
6 dm. long. In later years and in a few ungrazed spots on
limestone ridges and hills on the side of laned roads, S. texanum occurs abundantly; but at the fence line it stops
abruptly. I have not found this plant on the range, but it
must once have occurred in abundance over its area of distribution.
The next six species a;re of the family Leguminosae.
Because of their characteristic fruit, a legume, members of
this family are known as legumes. This is a large family
and, in importance as forage plants, ranks next to the grass
family. As a general thing legumes outrank all other native
plants in their palatability to range livestock. For this reason the herbaceous and the unarmed woody species have
difficulty in maintaining themselves on ranges that are continuously and heavily grazed.
Acacia angustissima (Mill.) Kuntze var. hirta (Nutt.)
Robinson is an unarmed legume, while most of its kindred
are armed with recurved spines and are called catcla,ws. The
plant is herbaceous or suffrutescent at the base, usually less
than 6 dm. tall, with dark-red or brownish~red twigs and
stems; leaves with 10-17 pinnae, each with 20-30 pairs of
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leaflets. Since this plant is highly palatable to livestock, it
early disappeared from the range. At Substation No. 14 I
have seen it in cultivated fields and in one exclosure. From
the former it can not be easily eradicated; in the latter it is
aggressive and forms pure stands that increase in size at the
expense of the grass cover.
Dalea argyraea A. Gray, our most attractive Dalea, is a
leguminous shrub, up to 1 m. high ; the branches corymbose,
leafy; leaflets 7-13, obocanescent, glandular-tuberculate,
vate-oblong, silvery-sericeous and shiny; corolla showy,
yellowish-purple. County Agent J. B. Kidd of Del Rio sent
me my first (fragmentary) specimen for determination. The
plant interested me very much, so I sought further information. The specimen had been handed to Mr. Kidd by a ranchman, who had found it (October 25, 1937) while driving
from his ranch to his home in Del Rio.
With this information at hand I visited the ranchman.
He told me that in earlier days this plant grew almost everywhere in that area; that now it was found only where sheep
and goats could not get to it, for it was a favorite browse
plant with them. I went to the locality where the plant was
growing ( in the lane of the Juno-Comstock road, or State
Highway 163), forty miles or so below his ranch headquarters. I found the shrubs in some abundance in an almost
inaccessible spot, 15½ miles northeast of Comstock, and
took fifteen sheets of specimens. Since 1937 I have seen one
or more plants of this species on this same road at two
other localities, both on stony hills and inside the lane along
the Devils River in Val Verde County.
Dalea frutescens A. Gray is also a leguminous shrub, but
differs from its kindred in having a glabrous calyx. The
entire plant is glabrous and may be 6 dm. high; its corolla
is violet. This species, as early as 1923, had disappeared
from the range. A few plants then ,remained in unused land
in fields and in one exclosure. I am familiar with the attempt
of some nature lovers to make popular cultivation of this
plant under the name of "Texas Heather." At that time I
was growing one of the plants in our yard. A few years later
I removed it, for it spread and began to occupy too much
space. So fond were livestock of this plant, that on more
than one occasion they threatened to damage our fence in
their efforts to feed upon it.
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Eysenhardtia texana Scheele is another shrubby legume
that has disappeared from the range. In the beginning I
found one plant on our range. It was closely browsed, and
survived but a few years. It is an erect shrub, 2-3 m. tall;
flowers white, in aromatic, spike-like racemes which are 3-10
cm. long; petals 4-5 mm. long: fruit glabrous, one-seeded,
indehiscent. A Mexican name for this plant is "vara dulce."
Lupinus texensis Hook., the common lupine of calcareous
soil of Texas, is known as the "Texas bluebonnet." In early
days Dr. Valery Havard reported this plant as "covering
fertile slopes with a carpet of purple blue." It early vanished
from ranges grazed by sheep and goats. In 1924 the ewe
that I was following found a young plant, pulled it out of
the ground, and ate it root and all. Only this once have I
seen livestock feeding upon the bluebonnet. It is an annual
herb up to 3 dm. high; leaf with five leaflets; petals blue,
the standard with a white center. For years a neighboring
ranchman kept a "bull trap," a small pasture of perhaps 40
acres which was reserved for his herd of bulls in between
breeding seasons. I became acquainted with this pasture
when it was carpeted with bluebonnets in full bloom-a
lovely but very rare sight in the ranching country. In subsequent springs I returned to take pleasure in the spectacle.
Then I took a visiting botanist f,rom another state to show
him a sight that he could always remember in connection
with Texas. After a drive of twelve miles we came to this
pasture, and the vista was bleak. We were unable to find a
single bluebonnet, so drove to the ranch headquarters for
an explanation. The owner told us that his range was short ;
that he had turned sheep into the trap, and had recently
removed them ·after they had cleaned up the vegetation.
While I sympathized with the hungry sheep my feeling was
that their owner was guilty of treason. This man notoriously
overgrazed his range, and years later gave it up and moved
to greener fields. In general, lupines are toxic to livestock,
but this species is freely eaten as a young plant, and has not
been the source of forage poisoning (as have its kind·red
in other states) .
Sophora sericea Nutt. is an herbaceous perennial, whereas
most of its relatives are shrubs or trees. At least some of
the species of Sophora. are toxic to livestock; they contain an
alkaloid, sophorin. The plant is silky-canescent, erect, up to
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3 dm. high; leaf with numerous oblong-obovate leaflets 6-12
mm. long; flowers white; and pods leathery, becoming hard,
few-seeded, constricted between seeds. On the first exploration of one of our pastures at Substation No. 14 (one not
grazed during the growing season) I found one plant in
bloom and pulled it up for study. I never found another
plant there, nor elsewhere on ranges grazed by sheep and
goats. It seems probable this species was destroyed while
the plants were young, hence without harm to the livestock
feeding upon them. Once, while on a vegetation survey, I
met a wealthy ranchman at his headquarters in the mountains of southwestern Texas. He pastured cattle only. He
told us that he had lost several cattle recently, and pointed
out in his yard a plant (which he had sent in to Texas
A. & M. College) as the likely source of the trouble, and on
which he wanted information. The reply from College Station told him that it was a loco plant of the genus Astragalus.
I told him that the plant was a Sophora rather than an
As~a,galus, explained that I was a student of plants, and
especially interested in those that killed livestock. I suspected at the time that, as I was not a professor, he doubted
seriously that I knew what I was talking about! Certainly,
he definitely gave me that impression.
Rhus lanceolata (A. Gray) Robinson, of the sumac family,
is a shrub or small tree, 1-3 m. high; leaves odd-pinnate,
with 13-17 leaflets which are lanceolate, subfalcate, acuminate, 3-7 cm. long; fruit a drupe, globular, 6 mm. broad, hairy,
and dark-red. I saw this speces first in a roadside pasture
(where goats were not grazed) in the Christoval Hills in
Tom Green County. Later, I saw several trees of this sumac
in a pasture joining on to the Experiment Station range.
Our neighbor was suffering heavy losses of his sheep from
their feeding upon poison bitterweed, so I was following one
of his flocks to gain information in this connection. The
sumacs were in the open and not far from our fence-line,
and all conditions indicated that once they surely were on
our range, too. The trees now were tall enough to escape
molestation by livestock, and this indicated that goats had
not been grazed there in earlier years. Later on in that same
year (my third), I caught sight of a sumac peeping above
the oaks of a dense thicket in our adjoining pasture. It was
in the center of the thicket and inaccessible to livestock.
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This one (and the only sumac tree I ever saw on our range)
helped to convince me that the species at one time was in
greater abundance here. Under the circumstances I have
not observed livestock feeding upon this species.
Rhus trilobata Nutt., ill-scented sumac, was not listed by
Coulter (Contr. U.S. Natl. Herb., vol. 2, no. l, June 27,
1891). Today a botanist might travel over the Edwards
Plateau without seeing this species. This ill-smelling undershrub is usually less than 2 m. high; leaves of three sessile
leaflets, crenate or incised above, the terminal one cuneate,
the lateral ones obovate, much smaller than the terminal
one; drupes red, subglobose, 6-7 mm. in diameter, clothed
with acid-secreting hairs. My vegetation survey of 1924-26
showed that this plant ranked below live oak and shin oak
in ground space covered, and above sacahuiste and prickly
pear. Its abundance and palatability made it the most valuable woody plant on our range. The older dense thickets of
live oak (too shaded for growth of grass) had an undercover
of this shrub, while the young and open thickets did not. My
three years of recorded observations showed this sumac the
favorite browse plant of sheep, and that it was liked nearly
as well by goats and cattle. Inasmuch as goats browse five
times as much as either sheep or cattle, their feeding upon
the ill-scented sumac was proportionately greater; hence
goats are most responsible for the disappearance of this
plant from the range. The plant leafs out early, but the
flowers appear before the leaves. Both buds and flowers are
relished by goats, which usually strip them from the
branches, and thus prevent fruiting of the plants. Ten or
fifteen years after I observed these things, ill-scented sumac
had vanished from most ranges. This is true for all the
pastures of the Ranch Experiment Station. There, some
plants of it remain in two exclosures and in uncultivated land
in three fields. Thus the browse plant most highly prized by
livestock in the mid-'twenties has disappeared from the
range.
Ceanothus ovatus Desf., red-root, of the buckthorn family,
is a low-growing, spineless, nearly glabrous shrub. Its leaves
are alternate and 3-nerved, narrowly oval or elliptic-lanceolate, 2.5-5 cm. long; flowers small, white, showy, in shortpeduncled and dense axillary or terminal clusters. This
species occurs at Substation No. 14 in some abundance in a
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pasture about half of which is devoted to crop production;
and is grazed only in the winter months, and then not with
goats. This plant disappeared early from ranges grazed by
goats; and, on the Edwards Plateau, is now found only in
places inaccessible to goats or in areas not grazed by them.
I have never observed livestock feeding upon this species.
Styrax texana Cory was described (in October, 1943)
from a single plant found (July 4, 1940) in a canyon of
southern Edwards County. Since then it has been found in
other localities in that county and also in Real and Val Verde
counties, from the Nueces to the Devils River. An "oldtimer" living near the Nueces River in southern Real County,
told me that Styrax formerly was quite abundant in the
adjacent hilly country, but that now was gone, except in inaccessible places. In passing, some of the places inaccessible
to goats are accessible to man. This is another species upon
which I never have seen livestock feed. Styrax Youngae was
described at the same time (1943) from a single collection
made in 1914 in the Davis Mountains. Attempts to rediscover this plant have been fruitless. These shrubs probably
have been destroyed by the browsing of deer (at least in
part), but on the Edwards Plateau goats may be chiefly
for their disappearance. Styrax platanifolia
responsible
Engelm. and its variety stellata Cory both occur on the
Edwards Plateau, but east of the Frio River; likewise only
where not browsed by goats. All these shrubs have alternate,
simple leaves which are orbicular to elliptical, a large white
5-p,arted corolla, and a globular 1- or 2-celled ( each cell
I-seeded) dry fruit (drupe), with base surrounded by the
persistent calyx. When in bloom these shrubs resemble the
related silverbell trees of East Texas. These plants are of
the storax family.
Phlox Roerneriana Scheele, of the phlox family, is an annual herb, usually 1.5 dm. or less tall; stems branched at
base; leaves mostly alternate, entire; corolla salverform,
pink or rose-colored, the tube glabrous, 1 cm. long, the limb
about 2 cm. broad. This plant disappeared early from ranges
grazed by sheep. Under favorable conditions and in limited
spots it still occurs in sufficient number to beautify the
landscape.
Nierernbergia texana (Torr.) Morton, of the nightshade
family, is a low, viscid-pubescent herb, much branched from
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a woody base ; corolla salverf orrn, with filiforrn tube and
swollen throat, the limb broadly 5-lobed, up to 18 mm. broad.
I have collected this species at only two localities, both in ·
the hills of the southern part of the Edwards Plateau, and
both in spots ungrazed for years. This plant ceases abruptly
to grow at the fence line of pastures being grazed by goats.
Lonicera albifiora T.& G., of the honeysuckle family, as it
occurs on the Edwards Plateau, is a shrubby, partiallytwining vine with shreddy bark; further west it grows as a
spreading shrub. It has opposite, entire leaves, the uppermost pair of which are united by their bases around the stern
into a disk which subtends the cluster of flowers. The fruit
is a fleshy, red berry, somewhat persistent after the leaves
have fallen. Once I observed the doe that I was following
exert herself to feed upon the foliage of a honeysuckle vine,
and her effort was not wasted. She reared erect and plunged
against the upper part of the young live oak which supported
the vine, and, as it gave way to some extent, other does
crowded in to her assistance ; thus the goats were able to
devour all the honeysuckle foliage. At that time the plant
was ,rare on the range, the few honeysuckles seen being in
the midst of live oak thickets and inaccessible to goats, or
where the foliage is borne above their reach (in browsing,
goats frequently stand erect on tiptoe).
The following species are herbs of the family Compositae.
On the range, the herbs that are not gr,asses or g,rass-like,
are termed forbs. In general many of the forbs a.re quite
palatable to livestock; and, being valued as forage plants,
they should not be called weeds. In composites, the flowers
are in a closed head on a common receptacle, surrounded by
an involucre, hence the name. Closely ~elated genera of the
family are separated into groups known as tribes, each
named after a characteristic genus; eleven of which are represented in the native flora of Texas. A few of these composites follow :
Amblyolepis setigera DC., tallowweed (of the Helenium
or sneezeweed tribe), is a highly palatable forb that disappeared early from ranges grazed by sheep and goats.
Plant is an annual, 1-4 dm. tall; sterns branching below,
terminated by long, 1-headed peduncles; heads large and
showy, flowers yellow, the ligules almost 2.5 cm. long; pappus scales 5, broadly ovate, silvery-scarious, very obtuse.
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Since the passing of Amblyolepis from the range, the term
"tallowweed" is usually applied to such forbs as start growth
in the cooler months of the year, first forming a basal rosette
of leaves, and which are readily eaten by sheep. In recent
years, many ranchmen
consider Plantago rhodosperma
Decne. (the red-seeded plantain) as the one and only "tallowweed." The plantain is much better fitted for survival on
the range than is Amblyolepis. It, however, through excessive grazing of sheep has also been 13.!rgelyeliminated on
many ranges; and the forbs that replace it are nearly worthless as forage plants, or just plain weeds.
Artemisia gnaphalodes Nutt., woolly wormwood (of the
Anthemis or chamomile tribe) had vanished prior to 1924
from ranges grazed by goats. The plant is a woolly, branching perennial, 3-5 dm. tall, with small, nodding discoid heads
in panicled spikes, and obovoid achenes with a small summit
and no pappus. This forb is aromatic, and has the bitter
taste characteristic of all wormwoods. Goats prize it as forage. In the earliest established exclosure at Substation
No. 14, a plant or two just inside the fence revived and
started growth, and in a few years had formed a mat that
spread steadily towards the interior but stopped abruptly
at the fence, outside of which was the open range. From
time to time I observed that goats habitually pressed eagerly
against the fence to taste this plant. Once I offered the suggestion that, with ample wormwood on the range, livestock
would not be badly parasitized with stomach worms. Under
continuous heavy grazing (which was then the universal
custom), wormwood could not be restored to the range. Thus
my idea could not be tested out experimentally, and it was
not enthusiastically received.
Centwurea americana Nutt., star-thistle (of the Cynara
or artichoke tribe) was in the days of the prairie of rather
common occurrence, and probal5ly was not utilized as a forage plant. On the range this plant of tall coarse growth is
utilized for forage only in the younger stages of growth,
and since it is usually destroyed without opportunity for
reseeding itself, it promptly disappeared from grazed areas.
Plant is an annual; stems stout, simple, frequently more
than 6 dm. high; involucre 2.5-3.4 cm. broad, its numerous
bracts with conspicuously fringed, scarious appendages;
flowers showy, all tubular, the marginal much larger, appear-
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ing radiate, and sterile, rose or flesh-color. This species
occurs now only in fields and waste places which are not
grazed in the growing season.
Engelmannia pinnatifida T.&G. (of the Helianthus or
sunflower tribe) disappea.red early from iranges where sheep
and goats were grazed throughout the year. Plant a hirsute
or hispid perennial, up to 6 dm. high; leaves alternate,
deeply pinnatifid; heads showy, on naked peduncles; rayflowers fruit-producing, the ligules yellow, about 1 cm. long;
disk-flowers not fruit-producing.
Coulter quotes Havard, a
collector of the early day, "Common on the high prairies of
western Texas, said to be poisonous." Since this plant is not
poisonous, it appears not to have been palatable to the grazing animals of that time. At the present time it is not disturbed by cattle and horses.
Gaillardia pulchella Foug., Indian blanket (of the Hel,..
enium or sneezeweed tribe) as observed elsewhere, is one
forb that is grazed by cattle. Prior to 1924 it had gone from
ranges grazed by sheep and goats. Plant annual, hirsute;
stem diffusely branched at or above the base, 1-3 dm. high;
heads of flowers showy, on terminal peduncles, the ligules
up to 2.5 cm. long, yellow beyond the red-purple base. This
species was preserved at Substation No. 14 through some
plants growing in the protection of large plants of prickly
pear, which later were included in an exclosure. Here they
became the dominant forb. It has been unable to become
established on the adjacent open range.
Hymenopappus corymbosus T.& G. (of the Helenium or
sneezeweed tribe) where not grazed by sheep and goats,
still occurs occasionally on the Edwards Plateau. Plants
bloom in second year ; stems erect, mostly more than 3 dm.
tall, corymbosely branched; leaves chiefly basal, alternate,
deeply dissected, thinly tomentose; involucral bracts obovate, thin, white. Once, in an area where no "loco" grows, a
ranchman grazing cattle only, pointed out to me the "loco"
on his range. It was the basal rosette growth made by
Hymenopappus in its first year. He told me that all his
neighboring ranchmen called this plant "loco" (which is a
toxic legume, Astragalus, quite unlike Hymenopa.ppus).
Leucelene ericoides (Torr.) Greene, (of the Aster tribe)
by some botanists is placed in the genus Aster. Shinners in
"Revision of the Genus Leucelene Greene," (Wrightia, vol.
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1, no. 2, 82-89, 1946) points out the preferred treatment.
Under continuous heavy grazing by sheep and goats, Leucelene had disappeared from the range prior to 1924. Plant a
low perenni,al, forming dense separate tufts which are connected by subte1rranean creeping rootstocks, with heads solitary and terminal on the slender branchlets, the ligules
white, short. Under conditions of little or no grazing this
species now occurs on eroding slopes and on roadsides.
Liatris mucronata DC. and a form of L. punctata Hook.
( of the Eupatorium tribe), the former from a subglobose
corm and growing in shallow soil, the latter from an elongated tapering corm, and growing in deeper soil, are otherwise similar to each other. The latter is the form of L. punctata occurring in western Texas east of the occurrence of
var. mexicana Gaiser and south of var. nebraskana Gaiser;
and, while somewhat variable, appears to merit botanical
recognition. Both are perennial forbs, usually 3-6 dm. high,
with simple stems, few to several from each corm; rigid,
alternate, entire leaves, and discoid heads of rose-purple
perfect flowers in a long, dense spike. Both species early
vanished from the range; they occur now on the Edwards
Pla.teau only in places that are free from grazing, at least,
during the growing season. Cattle probably have been a
factor in the disappearance of these species of Liatris from
the range.
Lindheimera texana Engelm. & Gray, an annual forb ( of
the Helianthus or sunflower tribe) was as early as 1920
found but rarely on the Edwards Plateau, except in ungrazed
places. Stems usually less than 3 dm. high, hirsute or hispid,
branching above; leaves sessile; heads few, showy; involucre
double, the outer of 4-5 foliaceous bracts; ray-flowers 4-5,
ligules yellow, 1.5 cm. long; disk-flowers
fruit-producing,
numerous, not fruit-producing.
Lygodesmia texana (T.&G.) Greene (of the chicory tribe),
a perennial, has stems solitary, slender and rush-like, forking above, containing milky sap, and bearing long-peduncled
heads, which are about 10-flowered; ligules pink, about 15
mm. long. Coulter, "Botany of Western Texas" (Contr. U.S.
Natl. Herb., vol. 2, no. 2, July 1, 1892), included with this
species a then undescribed species of the Trans-Pecos Area.
This undescribed species had much-branched stems and purple flowers; it is now known as L. ramosissima Greenm. As
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cattle feed only lightly on this second species it is probable
that the disappearance of L. texana from the ranges of the
Edwards Plateau is due to the grazing of sheep and goats.
Perezia Wrightii A. Gray (of the Mutisia tribe) is a perennial, which is heavily tufted with wool at the base. The
stems are in clumps, usually 5-9 dm. high, branching and
leafy up to the corymbose, many-headed inflorescence;
leaves sessile, densely spinulose-dentate; heads less than 12
mm. long, 8-12-flowered; all the flowers bilabiate, rose-purple to white. The two other species of Perezia in West Texas
are low-growing and less palatable plants, which have not as
generally disappeared from the range as has P. Wrightii
( found now only rarely, and in places where there is little
or no grazing) .
Simsia calva (Engelm. & Gray) A. Gray (of the Helian,..
thus or sunflowffi"tribe) is a scabrous to hispidulous perennial with a fleshy tuberous root. Stems 4-5 dm. tall, with
opposite branches, terminating in long and naked peduncles;
leaves all opposite, the margined petioles united at base by a
foliaceous appendage; ray-flowers 15-20, yellow, neutral.
This species early disappeared from ranges grazed by sheep
and goats. It remains in places fro:qi which livestock had
been largely or altogether excluded prior to 1920, or on
ranges grazed only by cattle and horses.
Zexmenia hispida A. Gray, like Simsia (which it somewhat resembles), is a perennial forb of the sunflower tribe.
Stems strigose-hispid; leaves opposite, sessile or nearly so,
lanceolate, irregularly more or less serrate; ray-1lowers 7-9,
fruit-producing, the ligules orange-yellow, about 1 cm. long.
Also, like Simsia, this species disappears from ranges grazed
by sheep and goats, and does not do so on ranges graz~d only
by cattle and horses.
In addition to the species discussed many herbaceous
species now occur to a les,ser extent than they once did, and,
since 1924, on certain ranges some have vanished .. In former
years, under continuous and heavy grazing little or no
opportunity had been given to the palatable foraKe plants to
reproduce themselves on the range-the
extreme including
the practice of turning livestock into laned highways for the
purpose only of feeding them; that is, not for the purpose of
driving them from one pasture to another or on to market.
When depleted or eliminated these palatable plants are re-
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placed by plants less palatable, not at all palatable, or even
harmful to livestock.
When little or no choice is given to the hungry animal,
even the careful observer of livestock feeding on the range is
misled in judging the palatability of species of range forage.
As an example, the foliage of live oak and of sacahuiste is
fed upon extensively during the winter months, while virtually untouched during the growing season. Similarly, the
foliage of shin oak (available only during the growing season), were it available during the winter months, might
prove to be equally or more palatable than live oak. Some
ranchmen, with thei:r ranges reduced largely to unpalatable
forbs, on witnessing these efforts of their livestock to escape
starvation, wrongly conclude that the plants upon which
they feed are palatable. Close and accurate observation of
livestock feeding on ranges less seriously depleted demonstrates that in the presence of better forage plants, these
other plants are left untouched. Under continuous heavy
g,raizing those plant species that are seriously reduced in
numbers, or even eliminated, are good forage plants. It goes
without saying that, on the other hand, those species that
increase unduly under heavy grazing are poor or worthless
as forage plants. To ensure benefits to range livestock, and
thus contribute to Man's welfare, this trend towa:rds impoverishment of the range must be reversed.

Note
FUSION 0F INTERNAL CAROTIDARTERIESIN THE DOGFISH, SQUALUS
ACANTHIAS.--It is stated in the literature of vertebrate morphology
that "the internal carotid arteries of Squalus acanthias fuse on entering the carotid foramen. The internal carotids then separate (before
giving off the lateral carotid 'efferent pseudobranchial' branches) and
continue to form the Circle of Willis." I have, however, examined carefully 200 individuals of this species to ascertain the disposition of the
two branches of the internal carotid in the carotid foramen. My results
showed that the degree of fusion was highly variable; that this fusion
varied from being little more than a filamental connective between the
carotid trunks (12 specimens) to a condition of fairly broad fusion
connecting the two carotids
(one specimen.) The short branch-arteries
were usually of smaller diameter than the carotid trunks. In all of my
specimens the right post-cranial carotid artery crossed ventral to the
left, and supplied with blood structures on the left side of the brain.
Conversely, the left post-cranial carotid artery crossed dorsal to the
right, and supplied structures on the right side of the brain.-JosEPH P. HARRIS,JR., Assistant Professor of Biology, Southern Methodist
University, Dallas.

